Chromatography. Chromatographic columns (0.8 X 10 cm) were prepared, using DEAE cellulose ("standard," Brown Co.) which had been previously washed with 0.01 M phosphate buffer (PB) at pH 7.2. The anion exchanger was added to glass columns in a slurry and packed with air pressure at 1 lb/in.2. Virus suspensions (allantoic fluid dialyzed against distilled water at 4 C for 16 hr or mixed with an equal volume of 0.01 M PB) were added to the columns and eluted without added pressure by stepwise addition of 5-ml quantities of PB containing 0.05 M, 0.10 M, etc., NaCl.
tained a noninfectious hemagglutinating component. Treatment of the noninfectious particles with Genetron 113 resulted in an increase in the ratio of infective to hemagglutinating particles. The Genetron-treated noninfectious particles were also eluted from the DEAE column at a higher salt concentration than the untreated noninfectious particles. The results indicate that the Genetron treatment removes inhibitors of infectivity bound to the noninfectious virus particle.
The use of cellulose anion exchangers for the chromatography of animal viruses has been recently described. Hoyer et al. (1958) have shown that diethylaminoethyl cellulose (DEAE) ionexchange columns may be used to achieve purification of animal viruses. Several reports (McCrea and O'Loughlin, 1959; Klemperer and Pereira, 1959; Haruna et al., 1961) 
RESULTS
The result of chromatographic analysis of the L. Kansas strain of NDV is shown in Fig. 1 plaque-forming units (PFU) per ml and had a PFU-hemagglutinin (HA) ratio of 7.6 X 104. Hemagglutinating and infectious particles were eluted, with a peak at 0.35 M NaCl. The PFU/HA ratio of individual fractions varied from 8 X 104 to 3.4 X 105. In a series of 20 determinations of the PFU/HA ratio, it was found that the standard deviation was 35 % of the mean value.
A different result was obtained when the NK strain was chromatographed (Fig. 2) . The column was loaded with 10 ml of virus stock (50:50 dilution in 0.01 M PB) which contained 3.9 X 108 PFU/ml and had a PFU/HA ratio of 6.7 X 105. Two peaks of hemagglutinating activity and one peak of infective particles were observed. The PFU/HA ratio of the eluted virus varied from 2.4 X 104to 1.2 X 106.
The possibility that NK stocks contain two classes of genetically distinct particles which were chromatographically separated was examined and ruled out by several experiments. The viruses eluted at 0.15 and 0.30 M NaCl were cultured separately and again chromatographed. The behavior of both progeny cultures and the original stock was the same on the DEAE column. In another experiment, viruses were isolated and cultured from 15 separate plaques derived from the stock NK virus. All 15 of these cultures showed two peaks of HA when chromatographed.
The effect of treatment of the NK virus stock The effect of Genetron 113 treatment on NK virus suspensions was tested by chromatography (Fig. 3) . Genetron-treated NK stock (20 ml containing 2.8 X 108 PFU/ml and having a PFU/HA ratio of 3.5 X 105) was loaded on the column. After Genetron treatment, a single peak of HA was observed.
The effect of Genetron on NK virus was further investigated by rechromatographing the eluted fractions. Untreated NK fluids were chromatographed on DEAE columns, and the eluted fractions were analyzed for infectivity and HA. The fractions eluted at 0.05, 0.10, and 0.15 M NaCl were pooled and dialyzed against distilled water for 16 hr at 4 C. Then 1.0 ml of normal uninfected allantoic fluid was added to the virus suspensions, and these suspensions were divided into two portions. One of the portions was treated with Genetron, and the other was left untreated. The infectivity and HA titers before and after Genetron treatment were Figure 4 shows the results of chromatography of the untreated and treated virus pools. Virus originally recovered in fractions eluted with 0.5 to 0.15 M NaCl showed a peak at 0.15 M NaCl when rechromatographed. Virus originally recovered in the fractions eluted with 0.25 to 0.35 M NaCl showed a peak at 0.35 M NaCl when rechromatographed. When the virus originally recovered in the fractions eluted with 0.05 to 0.15 M NaCl was treated with Genetron and rerun, the peak of hemagglutinating activity was eluted with 0.25 M NaCl. There is a tendency for the dialyzed virus preparation to elute with a peak which is displaced one tube toward higher salt concentrations. The elution peak of the Genetron-treated virus is displaced three tubes with respect to the peak of the undialyzed virus, but only two tubes with respect to the dialyzed preparations.
The results of infectivity and HA titrations on the stock virus and the pooled fractions before and after Genetron treatment are shown in Table 1 (Gessler, Bender, and Parkinson, 1956 ) and also results in the removal of material adsorbed to the virus particle (Hummler and Ketler, 1958) . Genetron treatment causes an unmasking of the polyoma virus HA (Girardi, 1959) and the NDV hemolysis (Wilson, 1962) . Although the over-all effect of Genetron treatment is the inactivation of some virus particles, it is likely that the increase in the PFU/HA ratio for the NK strain which occurs after Genetron treatment is the result of removal of inhibitors of infectivity from the virus particle. The work of Porterfield and Rowe (1960) suggests that the inhibitor may be a phospholipid. The differences in chromatographic behavior of the noninfectious and infectious viruses are presumably the result of differences in the charge on the virus particle at pH 7.0. This would imply that the inhibitor which may be removed by Genetron treatment is capable of altering the charge on the virus particle.
